BIOCHEMICAL SOCIETY TRANSACTIONS become permanently affected through its desensitization. Desensitization would thus result in pathophysiological modulation of intracellular cyclic AMP, affecting the metabolic and DNA-transcription rates with loss of normal control of synthesis of polypeptide hormones or enzymes (Wicks, 1969). A molecular pathway has been described through which environmental-dependent stress could affect the rate of DNA transcription as described in the Langan (1972) Liver regeneration is facilitated in the presence of hormones of the anterior pituitary, adrenals and the pancreas (Harkness, 1957) . The role of the adrenergic hormones in the regenerative process has been investigated in this laboratory by studying the effects of adrenergic-blocking drugs on a number of biochemical parameters of regeneration.
Liver regeneration is facilitated in the presence of hormones of the anterior pituitary, adrenals and the pancreas (Harkness, 1957) . The role of the adrenergic hormones in the regenerative process has been investigated in this laboratory by studying the effects of adrenergic-blocking drugs on a number of biochemical parameters of regeneration.
During the first 24h after 70% hepatectomy in rats, there are three waves of cyclic AMP production, at 4h, 12-13 h and 21 h. Increases in the activity of ornithine decarboxylase (EC 4.1 .I .17), the rate-limiting enzyme in polyamine biosynthesis, are observed at 4h, 10-12h and 21 h. DNA synthesis increases at 14-15h, rising sharply after 18h to a peak at 21-22h. The waves of synthesis and phosphorylation of histone FI associated with the S phase occur slightly earlier (Thrower & Ord, 1974~) .
The first two waves of cyclic AMP production appear to be reulated via catecholamine b-adrenergic receptors, whereas the initial increase in ornithine decarboxylase activity and the onset of DNA synthesis and histone F1 synthesis and phosphorlyation are under a-adrenergic control. The changes at 4h and 12-13h can be explained in terms of increased catecholamine secretion at these times (Thrower &Ord, 1974a,b) . In the present studies, the hormonal controls of the changes in cyclic AMP concentration, ornithine decarboxylase activity and DNA synthesis during the S phase (14-25h) were investigated.
The conditions for these experiments were as previously described (Thrower & Ord. 1974~) (1973) . The ornithine decarboxylase assay was also modified to include 0.1 mM-EDTA in the extraction buffer, and saturating concentrations of DL-ornithine (2.5m; Janne & Williams-Ashman, 1971 ) in the assay. This gave a fourfold increase in the apparent ornithine decarboxylase activity of liver cytosol samples. Fig. l(a) shows the changes in cyclic AMP concentration and ornithine decarboxylase activity, and in the incorporation of [3H] thymidine into liver DNA, taking place in normal regenerating rat liver between 16 and 24h. The concentration of cyclic AMP increased after 19h to a peak at 21 h. A very small increase in ornithine decarboxylase at this time followed the same time-course as cyclic AMP. Peak DNA synthesis was at 22h.
The effect on DNA synthesis of intraperitoneal injections of the a-adrenergic-blocking drugs phenoxybenzamine (Smg/kg) and phentolamine (lOmg/kg) at different times (3) 1.2 f 0.52 (3) 1.8f0.13 (7) 0.9 f 0.17 (14) 1.5 f 0.25 (5) -during the S phase is shown in Table 1 . DNA synthesis at 21-22h was inhibited; the effect was maximal when the drugs were administered at 18 h. This confirms the previous observations (Thrower & Ord, 1974a,b) of an a-adrenergic facilitation of DNA synthesis during the late S phase. The time-course of incorporation of [jHIthymidine into liver DNA after administration of phenoxybenzamine at 18h is shown in Fig. l(6) . DNA synthesis at 21-22 h is decreased, and the amount of r3H]thymidine incorporated into DNA during the whole wave appears to be decreased. Table 1 compares the effects of a-and 8-adrenergic-blocking drugs, administered at 18 h, on DNA synthesis and cyclic AMP production at 21-22h. As expected, phenoxy benzamine did not inhibit the increase in cyclic AMP production, since catecholamines act at 8-adrenergic sites to stimulate liver adenylate cyclase. However, the 8-blockers propranolol (lOmg/kg) and pindolol (LB 46; 5mg/kg) failed to inhibit the increase in cyclic AMP concentration; DNA synthesis at 21-22h was also unaffected by propran-0101. Both a-and 8-blockers, administered at 18h, caused an increased in ornithine decarboxylase activity at 21 h (control animals 195 k 68pmol of 14C02/20min per mg of protein; phenoxybenzamine-treated animals, 320 k 102; pindolol-treated animals, 340 k 14.
It is clear that, at this time, 18-22h after the operation, the hormonal control of these parameters differs from that observed for the changes at M h and at 12-13 h (Thrower et al., 1973; Thrower & Ord, 1974u,b) . Catecholamines still play an important role at this time, facilitating DNA synthesis in the replicating hepatocytes via a-adrenergic receptors. The increases in cyclic AMP concentration and ornithine decarboxylase activity appear to be co-ordinate, but are not regulated by catecholamines; the observed changes could be accounted for in terms of increased glucagon secretion activating liver adenylate cyclase, or decreased insulin secretion decreasing liver cyclic AMP phosphodiesterase activity: the increased concentration of cyclic AMP would also result in increased ornithine decarboxylase activity (Beck et al., 1972) .
The role of the increase in cyclic AMP production after 19h remains unclear. It is possible that this increase may have a function in regulating the wave of DNA synthesis, although the previous waves of cyclic AMP production at 4h and 12-13 h after partial hepatectomy do not appear to serve such a function (Thrower & Ord, 1974~) .
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